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(57) ABSTRACT 

A distance-related cruise control system for motor vehicles 
has an electronic control unit, by which in the event of a 
distance-controlled following travel with a defined follow- 
ing distance from a vehicle driving ahead, when the speed of 
the vehicle falls below a defined first threshold, in the event 
of a further decrease of the speed of the vehicle driving 
ahead, the deceleration capability is reduced independently 
of the maintenance of the following distance. Preferably, the 
momentarily defined following distance is first increased 
when the speed falls below a defined second threshold which 
is Larger than the first threshold. 

8 Claims, 1 Drawing Sheet 
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DISTANCE-RELATED CRUISE CONTROL deceleration capability, which is normally implemented by 

SYSTEM the connection of the cruise control system with an actively 

controllable braking system, starting with a defined low 

BACKGROUND AND SUMMARY OF THE spcc d value, is preferably continuously reduced to zero or to 

INVENTION 5 the engine drag moment with a further decreasing speed. 

This application claims the priority of German Applica- ^ reduction of the deceleration capability forces the driver 

tion No. 198 04 641.3, filed Feb. 6, 1998, the disclosure of t0 intuitively take over the driving of the vehicle at low 

which is expressly incorporated by reference herein. speeds. „. ... 

„. . , . . • • . . . . . In order for the taking-over of the driving of the vehicle 

The invention relates to a distance-related cruise control -A , . . ° ■** i j ■ 7 *■ r 

, • • ... .10 to occur m time and in uncritical driving situations, prefer- 

system and more particularly to a distance-related cru.se a fo ^ reduction q[ 

c°n r m aD r ° mC Capability ' lhe defined followin 8 distance » filst inCTea sed- 

con ro um . Preferably, the increase of the following distance takes place 

A cruise control system of this type is known, for al an j ncreas i ng negative relative speed with respect to the 

example, from U.S. Pat. No. 5,014,200. Known adaptive 15 vehicle driving ahead 

cruise control systems of this type, in particular, consist By ensurmg t h a t the driver is fully responsible for driving 

essentially of two components: the vehicle) safety is increased by means of the cruise 

1. a cruise controller which basically maintains a speed control system according to the invention. 

defined by the driver constant; and Other objects, advantages and novel features of the 

2. a sensor system for sensing the distance to the respec- 20 present invention will become apparent from the following 
tive vehicle driving ahead. detailed description of the invention when considered in 

In the case of distance-related adaptive cruise control conjunction with the accompanying drawings, 
systems, a defined speed is basically kept constant until a 

defined minimum distance is achieved to the vehicle driving BRIEF DESCRIPTION OF THE DRAWINGS 

ahead, or until there is a falling below that defined minimum 25 F IG. 1 is a schematic representation of different indica- 

distance. When this defined minimum distance is reached or tions of the following distance as a function of the vehicle 

when there is a falling below this defined minimum distance, speed; and 

a cruise control operation takes place such that the defined - . . . , . r tt _ . - iL . 

/f 11 * j * \ • • • . • • FIG. 2 is a graphical view of the course and of the time 

minimum distance (following distance) is maintained in the , 4 . u • i j • • i_ j . j jj i 

r c ,. , v .iijfn . j . gap to the vehicle driving ahead at a reduced deceleration 

form of a distance-controlled following drive. 30 ° r LTt . . "... A . fi , , , - 

~ i • • . capability in comparison with the course of the speed and of 

Furthermore, distance-related cruise control systems are *\. J , , , .... . *\ , 

, i • i . • . . ii j • t 1 1 j the time gap when the deceleration capability is not reduced, 

known which comprise an automatically distance-controlled r J 

stopping action to a complete stop behind vehicles driving DETAILED DESCRIPTION OF THE DRAWINGS 
ahead. In this case, an increased deceleration capability is 

permitted with decreasing speed values. In the following, the 35 FIG - 1 schematically illustrates a distance-related follow- 

term "deceleration capability" signifies the maximal decel- m S of a vehicle 1 having a cruise control system 

eration required by the cruise control system. However, not according to the invention. The vehicle 1 is behind a vehicle 

all vehicles can reliably keep a vehicle stopped, which was 2 driving ahead in the direction of the arrow. In each case, 

automatically stopped in this manner, by means of an the vehicle 2 movcs at a Speed v in the direction indicated 

automatically acting brake system. Safety-critical situations 40 b y the arrows. The upper representation of FIG. 1 shows a 

may occur in this case when a driver leaves an automatically following travel at a defined following distance dl for a first 

stopped vehicle without operating a manual braking device. and normal ca se when the speed v is higher than a defined 

An automatic stopping to a complete stop may also lead a threshold S2. The lower representation of FIG. 1 shows a 

driver to assume that the adaptive cruise control system, following travel for the second case, in which the speed v of 

even in critical situations as the result of braking 45 tDe vehicle 2 driving ahead has fallen below the threshold 

interventions, always offers a sufficient and fully automatic s2 ' such & a l yP ical inner-city traffic speed. From the point 

aid. However, such distance-related adaptive cruise control in time at wnicn tne s P eed v falls below tne threshold S2 f the 

systems should be understood as comfort systems, in which following distance dl is at first continuously enlarged, 

the driver should remain completely responsible as the particularly with the goal of reaching the increased follow- 

monitoring party. 50 m S Stance d2, if possible, before there is a falling below 

It is therefore an object of the invention to improve a the threshold SI (FIG. 2). 

distance-related cruise control system such that the driver is It because vehicle 2 is slowing down, the vehicle speed 

always aware of the operating limits of the system, and that v falls below the threshold SI (FIG. 2) (which is below the 

he can experience the operating limits particularly in danger- threshold S2), then the distance-controlled following travel 

free situations. 55 is switched off. This occurs in that, independently of the 

This object is achieved by a distance-related cruise con- following distance, the deceleration capability is reduced as 

trol system for motor vehicles having an electronic control vehicle 2's speed v continues to decrease — even if the 

unit. By means of the control unit, in the event of a increased following distance d2 had not yet been reached. As 

distance-controlled following travel with a defined follow- a result, the driver is increasingly reminded that he must take 

ing distance from the vehicle driving ahead, when the speed 60 over the braking control of the vehicle, 

falls below a defined first threshold, in the event of a further In FIG. 2 (top), the course of the vehicle speed v is given 

decrease of the speed of the vehicle driving ahead, the with respect to time t. FIG. 2 (bottom) shows the time gap 

deceleration capability is reduced independently of a main- v/d with respect to the vehicle 2 driving ahead in the manner 

taining of a following distance. An advantageous further of the ratio of the momentary speed v (of vehicle 2) to the 

development of the invention is described herein. 65 momentary following distance d, with respect to time t. At 

In contrast to the conventional approach of increasing the the point in time tl, the vehicle speed v of the vehicle 

deceleration capability with decreasing speed values, the moving ahead (vehicle 2) starts to decrease and therefore the 
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vehicle 1 which follows starts to decrease. As indicated by 
the thin line, in the case of a prior art system, if the vehicle 
driving ahead continuously slows down to a stop, then the 
speed v of the following vehicle would also continuously 
decrease to a stop with a constant time gap v/d. 5 

However, according to the invention, at the point in time 
t2, when the speed v of vehicle 2 falls below the defined 
threshold S2, the following distance dl is at first enlarged to 
the following distance d2 which, in the illustrated example, 
is reached at the point in time td; that is, the speed v of 30 
vehicle 1 momentarily decreases more than in the prior art 
or, within the scope of the defined deceleration capability, 
the momentary deceleration will be more. The time gap v/d 
increases simultaneously and reaches its maximum at the 
point in time td. 

After the point in time td, the speed v of vehicle 2 
continues to decrease and falls under the defined threshold 
SI at the point in time t3. Subsequendy, the deceleration 
capability is reduced, for example, by reducing the braking 
interventions, with a further decreasing speed v. In the 
example according to FIG. 2, this means that the speed v of 
vehicle 1 continuously decreases less intensively between 
the points in time t3 and t4. From the point in time t3, when 
the time gap v/d becomes noticeably smaller again, the 
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of the first vehicle independently of maintaining said 
defined following distance when a speed of the second 
vehicle ahead falls below a first defined threshold (SI) 
in an event of a further decrease below said first defined 
following distance of the speed of the vehicle driving 
ahead. 

2. The distance- related cruise control system according to 
claim 1, wherein a momentarily defined following distance 
is first increased when the speed of the vehicle driving ahead 
falls below a second defined threshold (S2) which is larger 
than the first defined threshold (SI). 

3. A method of operating a distance-related cruise control 
system for a motor vehicle having an electronic control unit, 
the method comprising the acts of: 

monitoring a speed of a vehicle driving ahead of the motor 
vehicle; and 

enlarging a following distance between the vehicles when 
the speed of the vehicle driving ahead falls below a 
defined second threshold. 

4. The method according to claim 3, further comprising 
the act of reducing a deceleration capability of the motor 
vehicle independently of the following distance when the 
speed of the vehicle driving ahead falls below a defined first 



driver recognizes in accordance with the desired effect of the 25 threshold, said second threshold being larger than said first 
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invention that now the operating limits of the cruise control 
system are reached since the following distance again 
becomes smaller due to the reduction of the speed decrease, 
and that the driver must therefore soon intervene or take 
over. In the illustrated example, the driver takes over the 
driving of the vehicle 1 at the point in time t4 and is stopped 
in time at the point in time t5 by his own braking interven- 
tion. The vehicle 2 driving ahead comes to a stop at the point 
in time t6. 

It is also pointed out that, in practice, there may also be 
a falling below the threshold SI before the increased fol- 
lowing distance d2 is reached. In this case, the deceleration 
capability will be reduced according to the invention, pref- 
erably independently of the reaching of this following 4Q 
distance d2. Otherwise, the reaching of the increased fol- 
lowing distance d2 and/or the falling below the threshold SI 
could also be defined as a triggering criterion for reducing 
the deceleration capability. 

The foregoing disclosure has been set forth merely to 45 
illustrate the invention and is not intended to be limiting. 
Since modifications of the disclosed embodiments incorpo- 
rating the spirit and substance of the invention may occur to 
persons skilled in the art, the invention should be construed 
to include everything within the scope of the appended 50 
claims and equivalents thereof. 

What is claimed is: 

1. A distance-related cruise control system having a 
maximal deceleration limit for a first motor vehicle, com- 
prising: 

an electronic control unit which includes a first means for, 
in an event of a distance-controlled following travel 
with a defined following distance from a second vehicle 
driving ahead, reducing the maximal deceleration limit 
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threshold. 

5. A cruise control system for a motor vehicle, compris- 
ing: 

an electronic control unit appropriately programmed to: 
monitor a speed of a vehicle driving ahead of the motor 
vehicle; and 

enlarge a following distance between the vehicles when 
the speed of the vehicle driving ahead falls below a 
defined second threshold. 

6. The cruise control system according to claim 5, wherein 
the electronic control unit is further programmed to reduce 
a a maximal deceleration limit of the motor vehicle inde- 
pendently of the following distance when the speed of the 
vehicle driving ahead falls below a defined first threshold, 
said second threshold being larger than said first threshold. 

7. A computer product, comprising: 

a computer readable medium operable in an electronic 
control unit, said computer readable medium having 
stored thereon program code segments that: 

monitor a speed of a vehicle driving ahead of the motor 
vehicle; and 

enlarge a following distance between the vehicles when 
the speed of the vehicle driving ahead falls below a 
defined second threshold. 

8. The computer product according to claim 7, wherein 
the computer readable medium further comprises a program 
code segment that reduces a a maximal deceleration limit of 
the motor vehicle independently of the following distance 
when the speed of the vehicle driving ahead falls below a 
defined first threshold, said second threshold being larger 
than said first threshold. 
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